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The timing of pupils' selection into more or less academic secondary school tracks varies substantially among European countries. This educational tracking aims at providing a homogeneous learning environment which is supposed to foster specific pupils' abilities and to improve educational outcomes. Optimal tracking time depends on the interplay of different effects: On the one hand the tracking decision is the more appropriate the later tracking takes place. On the other hand, more able pupils benefit from a more selective system.
As a rule, in Germany, pupils are tracked into three different types of secondary schools at a relatively early point of their educational careers (mostly at the age of ten). Track choice depends on the teachers' recommendations but also on the decisions made by parents.
However, one special feature of the German educational system is that besides the traditional early tracking schools some later tracking schools exist, too: In so-called 'support stages' or 'orientation stages' tracking is postponed for two more years. The idea is that pupils are given more time to develop specific skills and interests and that teachers and parents receive improved information for the transition decisions to secondary schools. This study aims at examining educational effects of these special schools in Hessen, which is one German state where this institution exists and has a long tradition. Thus, in contrast to most of the previous papers on the timing of tracking, this study compares different tracking regimes within one country. The empirical examination is based on two student level data-sets for the relevant federal state: The PISA-E data provide information on pupils' test scores in ninth grade as well as information on their individual and family background and their tracking history.
Additionally, an administrative data-set covering all pupils in the German state of Hessen is used to examine the state's tracking practice in detail.
Based on the PISA-E data, effects of alternative tracking regimes are estimated controlling for the pupils' background information. To test the assumption that later tracking reduces educational inequality, results are presented for sub-groups according to pupils' family background. In addition, quantile regressions demonstrate the difference of the later tracking effect for pupils at different quantiles of the conditional performance distribution.
The regression results suggest that pupils with a disadvantaged family background benefit most from being tracked after six instead of four years of schooling. Pronounced positive effects are found for example for the reading test results of children whose parents are unemployed and for first generation immigrants. Similarly, quantile regressions reveal that the effects seem to be especially high for pupils at the lower end of the conditional test score distribution. Thus, later tracking may, in fact, decrease education inequality.
INTRODUCTION
The timing of pupils' selection into more or less academic secondary school tracks varies substantially among European countries. This educational tracking aims at providing a homogeneous learning environment which is supposed to foster specific pupils' abilities and to improve educational outcomes. Optimal tracking time depends on the interplay of different effects: On the one hand the tracking decision is the more appropriate (with respect to actual, unobserved individual ability) the later tracking takes place. On the other hand, more able pupils benefit from a more selective system (for theoretical discussions cf. Brunello / Giannini / Ariga, 2007 and Ariga / Brunello / Iwahashi / Rocco, 2005) . 1 As a rule, in Germany, pupils are tracked into three different types of secondary schools at a relatively early point of their educational careers (mostly at the age of ten). Track choice depends on the teachers' recommendations but also on the decisions made by parents.
However, one special feature of the German educational system is that besides the traditional early tracking schools some later tracking schools exist, too: In so-called 'support stages' (Förderstufe) or 'orientation stages' (Orientierungsstufe) tracking is postponed for two more years. The idea is that pupils are given more time to develop specific skills and interests and that teachers and parents receive improved information for the transition decisions to secondary schools. To date and to my knowledge, no empirical research has been undertaken to identify a causal effect of the 'support stages' on educational outcomes using appropriate statistical strategies. 2 This study aims at examining educational effects of these special schools in Hessen, which is one German state where this institution exists and has a long tradition. Dustmann (2004) argues that early tracking enforces intergenerational immobility because of strong influences of parental views on the children's (early) educational decision.
This view is confirmed by recent studies mainly drawing on internationally standardized test score data for different countries: The cross-county comparisons by Hanushek / Wößmann 1. Non-linear peer-effects are assumed in these models. Epple / Newton / Romano (2002) is a further study modelling implications of school tracking. However, this paper refers to the somewhat different context of ability tracking within public and private schools. Different selection mechanisms to school tracks are examined in Fernandez (1998) .
2. An early study of the 'support stages' in Hessen is provided by Hopf (1979) and describes the development and organisation of the schools as well as experiences of parents, teachers and pupils in this school type. The study does not compare 'support stage' outcomes to outcomes of alternative school types using evaluation techniques. A similar approach is taken in the studies of 'orientation stages' in Bremen by Jürgens (1989) and Jürgens (1991) . Henze / Sandfuchs / Zumhasch (1996) focuses on low ability pupils within 'orientation stages' in the state of Niedersachsen.
(2006), Entorf / Lauk (2006) , Ammermüller (2005) , and Schütz / Ursprung / Wößmann (2005) 3 and the Swiss cross-canton study by Bauer / Riphahn (2006) indicate that countries featuring tracking and especially early tracking systems are characterized by relatively high educational inequality and lower average performance. Pekkarinen (2005) shows that later tracking yields higher gender differences in education in favor of girls and decreases the subsequent gender wage gap.
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In contrast to most of the previous papers, this study compares different tracking regimes within one country. The empirical examination is based on two student level data-sets for the relevant federal state: The PISA-E data (a national extension of the PISA data) provide information on pupils' test scores in ninth grade as well as information on their individual and family background and their tracking history. Additionally, an administrative data-set covering all students in the German state of Hessen is used to examine the state's tracking practice in detail.
Based on the PISA-E data, effects of alternative tracking regimes are estimated controlling for the pupils' background information. To test the assumption that later tracking reduces educational inequality, regression results are also presented for different sub-groups according to pupils' family background. In addition, quantile regressions demonstrate the difference of the later tracking effect for pupils at different quantiles of the conditional performance distribution. The regression results suggest that students with a disadvantaged family background and those at the bottom of the conditional performance distribution benefit most from being tracked after six instead of four years of schooling. Thus, later tracking may, in fact, decrease education inequality.
This paper is organized as follows: Section 2 describes the German education system with an emphasis on the institutional framework of the state of Hessen. Section 3 provides descriptive evidence on tracking in Hessen. The methodological framework for an analysis of track choice is introduced in Section 4 together with the results. Section 5 discusses the findings and presents conclusions. 
STYLIZED FACTS

Institutional Background
Traditionally, the German school system is characterised by early ability streaming of pupils. Puhani / Weber (2007b) : For the cohorts of pupils who entered first grade in Hessen between 1993 and 1998 entry rates to the highest secondary track are between 1% and 4 % as observed for grades 7 to 9. The corresponding exit rates from the highest to a lower track are between 2 % and 3 %. 9. For further information on the history of comprehensive secondary schooling see Hessisches Kultusministerium (1995) and Jürgens (1991 If the 'support stage' is chosen after fourth grade a decision on the final secondary track must be reached after sixth grade. Again, the parents have the primary authority to decide on the school type. However, if the desired track is the highest secondary school, selection to this school type depends on the 'support stage' teachers' approval.
Descriptive Analysis
This section presents some descriptive evidence indicating the quantitative dimension of the different tracking regimes and the streaming of pupils to the different secondary school types in Hessen. Further descriptive illustrations refer to the incidences of track modification and grade repetition 15 after pupils have been tracked by one or the other regime. Due to the preselection of different groups of pupils into the tracking regimes it is important to keep in mind 13 . This is illustrated in Hessisches Kultusministerium (1995) , p. 36. 14. For example the city of Darmstadt offers no 'support stages' but those located at generally comprehensive schools. 15. In Germany, low performing pupils have to repeat a grade if they are not able to attain certain marks. These 'support stages' are either located at elementary schools (22 %), fully comprehensive schools (45 %) or at further school environments offering different educational tracks. Table 2 considers the school track choice of pupils being streamed after fourth grade in the school Additional evidence by nationality group is provided in Table 3 . The two major subgroups under analysis are 'native' pupils (as defined by pupils holding nationalities of German-speaking countries) and pupils holding another nationality ('non-natives').
Furthermore, I look at the two most frequent immigrant groups, which refer to pupils holding Turkish (about 6 % of the considered fifth graders) or Italian and Greek nationalities (1.6 % of the sample). 16 I do not consider further nationality groups because of the smaller sample sizes of these groups.
While 'native' pupils are most often tracked to the highest secondary schools after fourth grade (41 %) a relatively small proportion of 'non-native' fifth graders attend these schools (19 % of all 'non-natives', only 13 % of pupils from Turkey and 18 % of pupils from
Italy/Greece). Most pupils with an immigrant background opt for the 'support stages' (34 % of all 'non-natives', 38 % and 32 % for pupils from Turkey and Italy/Greece respectively).
This is consistent with the idea that these schools give them more time to integrate and learn the German language before having to decide on their educational (and professional) future.
The educational decision after the 'support stages' differs between immigrants and natives as well: While the highest proportion of natives reaches the intermediate secondary track after attending the 'support stages' (48 %), immigrants are most often selected to the lowest secondary schools (49 % of all 'non-natives', even 53 % of pupils from Turkey and 54 % of pupils from Italy/Greece). Table 4 and Table 5 aim at answering the question whether modification of the initial track choice and grade repetitions are unusual if pupils are tracked after six instead of four years of comprehensive schooling. As described above, one rationale behind the 'support stages' is that children are given more time to develop their abilities and skills and to obtain more information on their educational performance before deciding on the secondary track. If it is true that tracking after sixth grade is based on more reliable information on the pupils' abilities, one would expect that ex-post modification of the initially chosen track and grade repetitions are not frequent under the later tracking regime.
Thus, Table 4 shows the proportions of pupils staying in the chosen track in fifth, sixth and seventh grade. As explained in Section 2, it is generally possible to modify the initially chosen track at any grade level, whilst track modification is somewhat complicated by different curricula at different school types. Note, that the data at hand are not available as a 16 . The data at hand do not allow distinguishing between Greek and Italian nationals.
panel. Thus, it is principally not possible to observe individuals over time in order to determine whether the track modification behaviour of former 'support stage' pupils differs from other pupils. However, I use information on the shares of former 'support stage' pupils being in the respective school at a given grade level. possibly already revised their initial track decision after grades five and six, the figure of six percent of track changers in the second type of schools (featuring a high share of 'support stagers') is comparably high.
All in all, a relatively high proportion of pupils in the higher secondary track decide to revise the track decision made after the 'support stages'. While a primary objective of the 'support stages' is the optimisation of school track choice through a longer period of observation and support in the comprehensive system, the changer rates following the tracking grade suggest that the 'support stage' based decisions may not be as appropriate as expected. Table 5 additionally presents proportions of grade retainees (pupils who have to repeat a grade due to poor performance) following the same strategy as Table 4 above. A casual examination of the first set of rows in Table 5 gives the impression that the proportion of pupils not succeeding in the given grade is especially high for schools with high shares of incoming 'support stage' pupils. However, if the proportion of retained pupils is calculated by school track type (see the next sets of rows in Table 5 ) it is shown that the high proportion of retainees in schools receiving high shares of former 'support stage' pupils is due to the fact that these schools are mainly at the lower or intermediate secondary level. There are no feasible differences in the proportions of retained pupils if the comparison relates to schools of the same track type.
ECONOMETRIC STRATEGIES AND REGRESSION RESULTS
Identification Strategy and Specifications for the Econometric Analysis
If the tracking regime were randomly assigned, the causal effect of 'support stage' attendance on educational outcomes could be estimated using a simple OLS regression framework. The corresponding regression equation is given by: 
where i U refers to a vector of non-controlled variables determining both the tracking regime choice after fourth grade and educational outcomes at a later point in time. The corresponding estimation equation is:
17. One standard solution to such an endogeneity problem is to apply an instrumental variable strategy. The crux is whether it is possible to find a valid instrument which explains 'support stage' attendance but is not correlated to unobservable characteristics driving the outcome variable. In my opinion, it is not possible to find a valid instrument. One potential instrument that springs to mind is the density of 'support stages' in a region: Using this instrument it is assumed that pupils are more likely to decide to opt for the 'support stage' regime if there are many 'support stage' schools in their county of residence. However, the provision of 'support stages' cannot be considered as exogenous to educational outcomes: The local 'support stage' density is potentially driven by the same or similar characteristics of a region's residents as the individual decision to attend the 'support stage'. Conducting regressions on the local provision of 'support stages' using county data shows that the local 'support stage' density is significantly determined by observable regional variables which are also thought to be important determinants of educational outcomes (for example income and wealth variables). Table 6 gives an overview of the different specifications used in the regression analysis. The variables covered by the different specifications are explained in more detail in Table 7 . Specification 1 simply includes the dummy variable of interest (indicating whether the pupils attended the 'support stage' regime) and a control dummy variable for attending the fully comprehensive system. In other words: the regression results differentiate between effects of three options of tracking regimes (i.e. the earlier and the later tracking regime and the comprehensive system). Individual characteristics (gender, immigration background and a proxy for school entry age) are added in specification 2. Specification 3 additionally includes family background variables (i.e. indicating the presence of parents at home, parental employment, education, and behavior and the presence of siblings). I assume that the endogeneity bias is reduced as one moves from specification 1 to specification 3. Especially, the variables added in specification 3 are mainly parental characteristics that influence the tracking regime choice as well as the children's educational outcomes. 18. Ideally one would also directly control for initial ability of pupils, i.e. compare pupils who performed similarly before entering the different tracking systems. However, no appropriate performance measure is available in the data.The only potential measure is the school level the pupil had been recommended to attend after fourth grade. For pupils attending the 'support stages' the indicated level might also be the one recommended after sixth grade and thus be an outcome of 'support stage' attendance. This is why I do not use this information.
A further issue is that in the PISA-E data there are missing observations for the variables of interest for some pupils. representativeness, all statistics are weighted using the sampling weights provided in the dataset.
So far, the OLS regressions estimate the impact of later tracking at the mean of the conditional performance distribution. However, from a theoretical point of view, there might be counteracting effects of later tracking: While later tracking may result in a more appropriate tracking decision because of improved information concerning the children's proficiency, more proficient pupils may actually benefit from early tracking for example through positive peer effects. Thus, it is interesting to examine whether the later tracking effect differs for pupils with a different background and of different ability. Therefore, the presentation of regression results is complemented by sub-group analyses focusing on pupils' family background. Additionally, quantile regressions are conducted in order to directly consider pupils at different positions of the conditional distributions of test scores. Table 8 shows the results of OLS regressions of test performance on tracking regime dummies and different sets of explanatory variables (as explained in Table 6 ). 20 Generally, all the estimated effects are negative if they are significant. This might indicate that the 19. In the original PISA study scores are standardized to an international mean 500 and standard deviation 100 which allows international comparisons. 20. In addition to the presented regressions, I also conducted regressions where I allowed for a more flexible form by interacting the 'support stage' dummy and the explanatory variables. However, hardly any of the interaction coefficients proved to be significant in the full specification. Alternatively, I consider effects for some socio-economic sub-groups which will be discussed below.
Regression Results
attendance of a comprehensive class in fifth grade reduces school performance in ninth grade but the negative coefficients might also be the result of a negative selection of pupils into the comprehensive regimes after fourth grade. Including individual control variables in specification 2 hardly changes the estimated effects compared to specification 1. However, if parental background is considered in specification 3, the estimated coefficients decrease notably and become insignificant in most cases (except for the significance of the 'support stage' coefficient in the science regression and the coefficient on the comprehensive school indicator in the math regression).
The decrease in the absolute size of the negative coefficients as one moves from specification 2 to specification 3 reflects the 'negative selection' to the comprehensive school systems, i.e. pupils with a less favourable socio-economic background select to these systems. 21 This finding corresponds to a situation where low performers at elementary school who are recommended to the lower level schools opt for the comprehensive system in order to get a 'second chance' to find out whether they still have the ability to attend the high (or
Furthermore, the low and mostly insignificant effects for specification 3 indicate that the choice of the tracking system does not matter at least for the math and reading outcomes of ninth graders. Even if the identification strategy does not allow for the identification of the true causal effect of the tracking regime, because of the negative selection into the comprehensive systems (as indicated by the change in coefficients between specification 2 and 3) there is no reason to believe that the presented coefficients suffer from a downward bias. Thus, it is reasonable to conclude that there is no negative effect of 'support stage' (or comprehensive school) attendance on fifth graders math (or science) and reading performance. Table 9 to Table 14 repeat the regressions for different sub-samples characterised by gender, immigrant background and parental characteristics. Generally, analysis by each gender yields similar findings as for the whole sample with the main conclusion that the 'support stage effect' drops down (mostly insignificant) if the full set of controls is included.
However, there are two notable exceptions: For male pupils the negative reading score effect decreases but remains significant at the ten percent level and (more importantly) the negative science score effect does not decrease at all as more controls are included. Still, the methodological framework of this paper does not allow identifying whether the persistent 21. Section 2 demonstrated that especially pupils with an immigrant background select to these schools.
negative effect concerning the science score is due to education in the 'support stage' or due to a persistent selection bias caused by remaining unobserved characteristics.
Considering pupils with and without immigrant background, the following pattern emerges: For natives the 'support stage' effects decrease but remain significant (at least at the ten percent level) as the full set of controls is included. For immigrants the effect is insignificant or becomes insignificant if measured by the math and science score respectively.
However, the immigrant pupils' reading score effect becomes significantly positive when using specification 3. If it is assumed that there is negative selection of pupils to the 'support stages' this finding suggests that there must be a positive regime effect related to the reading scores. Consequently, the results could be interpreted as demonstrating that immigrant pupils benefit (at least as far as their language skills are concerned) from being educated in the later tracking regime.
However, it might be argued that this conclusion only holds if there is in fact negative selection of immigrant pupils to the 'support stages'. This assumption would not be valid if immigrant pupils with initially higher language skills (pupils who have spent longer time in
Germany and use the German language at home) self-selected to the 'support stages'. In order to take this objection into account, I estimate the 'support stage' effect separately for different groups of immigrants. The considered groups are: (1) pupils who were born abroad (mostly first generation immigrants), (2) pupils born in Germany whose parents were born abroad (second generation immigrants), (3) pupils who use a foreign language at home, (4) first generation immigrants who use a foreign language at home, and (5) second generation immigrants speaking a foreign-language at home. It is reasonable to assume that initial reading performance is better for second generation immigrants compared to first generation immigrants and especially compared to first generation immigrants speaking a foreign language at home.
The respective mathematics, reading and science score results by immigrant sub-group are presented in Table 11 -Table 13 . Most of the findings considered are insignificant which might be due to limited sample sizes when considering sub-groups. However, looking at the point estimates, familiar patterns emerge for all sub-groups and subjects: If the 'support stage' effect is negative in the initial specification (without control variables) it decreases in absolute size or turns insignificant or positive in the full specification. For some sub-groups (second generation immigrants when considering mathematics; first generation immigrants and first generation immigrants using a foreign language at home for reading) the 'support stage' effect is positive even if no control variables are included. In these cases, the positive effect becomes more pronounced (and is significant for the reading score) if the full set of control variables is included. Interestingly, the positive 'support stage' effect in reading is especially high for first generation immigrants and first generation immigrants using a foreign language at home who might be considered to be a 'negative selection' (as concerns their initial reading skills) among the group of immigrant pupils. Since the positive effect becomes more pronounced as additional control variables are included, this is indicative of a negative selection bias being reduced. Summing up, I interpret these robust and consistent finding as supportive for the conclusion that 'support stages' are beneficial for the reading performance of immigrants.
Sub-group results by parental background are presented in Table 14 . The considered groups are: (1) Children whose both parents are not employed, (2) children whose both parents do not hold a vocational degree, (3) children with a general 'disadvantaged' family background (children having either an immigrant background or having low educated or unemployed parents) and (4) children with an 'advantaged' family background (children having no immigrant background, no unemployed parent and no lowly educated parent).
Since sample sizes drop to very small numbers for most of the sub-groups, I only present the results for the reading sample which is the largest sample. As a matter of fact, due to the limited sample size most of the sub-group results for the mathematics and science samples are insignificant (not shown here) but the general pattern emerging from these samples corresponds to the findings from the reading sample. The numbers of observations are already very limited for the reading regressions as can be deduced from Table 14 . However, the results provide some interesting insights: First of all, and similar to Table 11 -Table 13 the 'support stage' effects are generally positive for the full specification when groups with a 'disadvantaged' family background are considered (in the first three columns of Table 14) .
These positive effects are significant or marginally significant (at the 10.5% level of significance in the third column). However, if children with a favourable family background are examined, the point estimate turns negative and is insignificant in the full specification.
Thus, it seems that later tracking exerts different effects on different groups of children. If it is true that children with a less favourable family background benefit from the 'support stages' while this institution does not harm pupils with an advantaged family background, as it is suggested by these results, 'support stages' might reduce education inequality.
Distributional considerations are directly addressed using quantile regressions (Table   15 ). 
CONCLUSIONS
The optimal tracking system is an issue of recent controversial discussion among educationalists and social scientists. This paper considered an alternative tracking regime which allows streaming pupils to secondary school types after six instead of four years in the German state of Hessen. It has been argued that pre-selection into the alternative tracking regime (the 'support stages') is not random. It seems that especially lower performers are selected to the later tracking regime. Thus, it is not surprising, that children attending the 'support stages' are more often tracked to the lower secondary school types later, as can be seen from the descriptive statistics.
In an attempt to reduce the endogeneity bias in estimating the regime choice effect, I
controlled for a variety of individual and family characteristics such as parental education, employment and behavior. Overall, the estimated negative coefficients on the 'support stage'
22. The proportion of 'support stage' pupils is nearly constant over the test score distribution. Thus, a similar proportion of pupils will be affected from the respectively estimated 'support stage' effects at the different conditional performance quantiles.
or comprehensive school indicators drop in absolute size as one controls for family background (and turn insignificant in most cases): I conclude that there seems to be no negative effect of 'support stage' (or comprehensive school) attendance on educational outcomes of ninth graders when estimated at the mean. Sub-group analyses reveal that later tracking exerts positive effects on pupils with a less favourable family background. The subgroup results are complemented by quantile regressions demonstrating that the estimated 'support stage' effects decrease nearly monotonically over the conditional performance distributions. This suggests that pupils at the lower quantiles benefit from later tracking in the sense that their PISA-E mathematics, reading and science score increase by one-fifth of a standard deviation.
Recently, policy-makers in Germany discuss the modification of the tracking system.
Whether another system is considered to be beneficial depends from the objectives behind such a reform. If the major objective is to improve the educational situation of 'disadvantaged' pupils and to reduce education inequality, evidence from this paper suggests that delaying the timing of tracking is favourable. However, one needs to bear in mind that such a reform might negatively impact the 'top performers'. Note: The 'proportions of stayers' indicate the number of pupils in the given school type divided by the number of pupils in the given school type who have already been in this school the year before. Only pupils in tracked school types moving from one grade to the following grade ( Note: The variables used in the different specifications are explained in Table 7 . 
TABLES AND FIGURES
Note:
A See the paper by Puhani / Weber (2007a) for the motivation of this variable. B The reference category are mothers holding a vocational (upper secondary) degree.
C The reference category are fathers holding a vocational (upper secondary) degree. In addition to these variables dummy variables for missing information are included. Note: The reported coefficients refer to the 'support stage' dummy and the dummy variable for attendance of a general comprehensive school in fifth grade. The different specifications are explained in Table 6 . * Significant at the ten percent level. ** Significant at the five percent level. Source: PISA-E 2000, own estimations. Note: The reported coefficients refer to the 'support stage' dummy and the dummy variable for attendance of a general comprehensive school in fifth grade. The different specifications are explained in Table 6 . * Significant at the ten percent level. ** Significant at the five percent level. Source: PISA-E 2000, own estimations. Note: 'Immigrant' refers to pupils who were born abroad or whose parents were born abroad (compare Table 7 ). The reported coefficients refer to the 'support stage' dummy and the dummy variable for attendance of a general comprehensive school in fifth grade. The different specifications are explained in Table 6 . * Significant at the ten percent level. ** Significant at the five percent level. Source: PISA-E 2000, own estimations. Note: The reported coefficients refer to the 'support stage' dummy and the dummy variable for attendance of a general comprehensive school in fifth grade. The different specifications are explained in Table 6 . * Significant at the ten percent level. ** Significant at the five percent level. Source: PISA-E 2000, own estimations. Note: The reported coefficients refer to the 'support stage' dummy and the dummy variable for attendance of a general comprehensive school in fifth grade. The different specifications are explained in Table 6 . * Significant at the ten percent level. ** Significant at the five percent level. Source: PISA-E 2000, own estimations. Note: The reported coefficients refer to the 'support stage' dummy and the dummy variable for attendance of a general comprehensive school in fifth grade. The different specifications are explained in Table 6 . * Significant at the ten percent level. ** Significant at the five percent level. Source: PISA-E 2000, own estimations. Note: Results are only presented for the reading sample, because sample sizes are even smaller for the science and mathematics test. The reported coefficients refer to the 'support stage' dummy and the dummy variable for attendance of a general comprehensive school in fifth grade. The different specifications are explained in Table 6 . * Significant at the ten percent level. ** Significant at the five percent level. Source: PISA-E 2000, own estimations. 
